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(54) Title: LEAD ACID BATTERY 
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(57) Abstract: A lead acid battery comprising a 
group of electrode plates including positive and 
negative plates in each of which an active material 
layer is held by a grid having an ear and separators 
separating the positive and negative electrodes and 
positive and negative electrode connection members 
including an electrode rack to which the ears of the 
electrode plates are connected and electrode poles or 
electrode connectors provided to the rack. Lead acid 
batteries have been conventionally used for engine 
start of a vehicle. Recently, from the viewpoint of 
environment conservation, idling stop systems for 
stopping the engine while the vehicle is stranding are 
considered to be installed. However, since lead acid 
batteries are not charged during idling stop, charging 
and discharging are frequently repeated in the range 
of insufficiently charged state. Consequently, there 
has been a problem that the ear of the negative plate 
grid becomes corroded. According to the invention, 
the above problem is solved by providing a lead acid 
battery where the positive and negative plate grids 
and the positive and negative electrode connection 
members are formed of Pb alloys containing at least 
Ca or Sn, the Sb content in the negative electrode 
active material is 0.0001 to 0.003 weight%, and at 
least a part of the surface of the positive electrode grid 
in contact with the positive electrode active material 
layer is provided with a lead alloy layer containing 
0.01 to 0.2 weight% of Sb. 
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#fF^Cmi : #!B¥3 -37962-^^ 

[ooi i] ^~x\ ^mm jtmg: A'&&&wu t^^im^mom^Kth^nmm 
x-itMM^mm^m^Mirmm^—^K^ ^xm v hi Mv&t^-t^m^^ 

[0012] «§wte, n^m^^m^\^mmmnmtmn^tdmk<D^mm. 

fcMm^fc^Mmmmm^^mmunub^Mmir^wmmxh<>x, 
mmikmfeyowmn, ikm^^oMioomm^t^o. oooi~o. oo3M*» 

MioommKfofz.w. oi~o. 2mm^<DSb&^&m&&m&iiirz>z.b&mwLb 

[ooi3] tffiBi&^ii^sb^a^, jEm^mmioommmtc'Qo. oi~o. ismi^ 
xfoz><Dfim~£^\ 

mm^m^nm^sb^mm^ ^*^«ioomi»fc<9o. oooi~o. o 
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[0014] ^mrnKxtii-i. ftnstA&&&w&ti. **<>&m&*<D&<nm&i&mffl&tiz 
(Dm&tmfflztiztcib^ *>^^x7v—mzmtiitmwnm*mb*iz>o -tie 

[0015] [01]^0j!(D^»!I^^^t^rp v #m^(D-^^^^V^fc#ffiS-I?^o 

[02]^rp v #m^^it^iEw^iEffiEi-efc^ o 

[g|5]^#:^{^fc*om^-b^#§X©^-ril|-efe§ 0 

[0016] *»ifi, T-rK/^h^^v-^A^c^im^^V— ^V^A^«Lfc*TO 

*^WS^*^#/«100mi«fc«90. 0001~0. 003j[*gB<£>Sb£r£* 
m*SBfefc«90. 01~0. 2fiftSS<DSb^t?#&^&Ji&71^*t-5 0 SO 

[0017] j^t, ^mm^mmmm^mm^nmir^o mm, *mm<D&wn,m<D—& 

ISSt* 1 ©tf 1 2 fct BgH 1 3 ^ J; V) mWc<D±/vm 1 4 fcffcSO b*VC:}3 <9 , ^ir/v 
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[0018] mm$n K&tf%jEmM2<DiEm&?<D#22feiEmw\6izmm&ti. ^wm3<d 

^W^^(0^32U^MU^W^flX\^ 0 lo(Dir/V^14rt(D»^ll(OjE 

mm6fcmn£fttz.jEmmw£m^ mmi3icmnhnfcm^i^vxmmir^± 
;v^iA\H(Dmmmii<D^mm\^mm^tz.^mmmw-tmm^ux\^ 0 ^ti\z. 
xy, nmmmmmirz±/vmi4ft(Dnmmibm.mizWM£tix\<^o nm 

m&j&f$£fLX\^ 0 

[0019] ~t?j;t>ib, lEm^mm-tio^ iEm^(DM22^mm^ntiiEmmG. isxniE 

[0020] AEmM2CDAEmM } &m2\Z.7jkir 0 

iEmm2rz, jp22^rr3iE«g-^-2i, &xx$iEm^2i\z.&mi$fhttiEwm 

2 

@ 25. ^^/N^KIi @ 25(D±M^|S^fe^c##23, &J;U?##23^3gg£ 
tvfc^22^^^^dr^N^m^--efe^)o 
[0021] !Emfe^21&£TflEm&m%miO^ Ca$o£TfSn<D'pf£<bhl^%:^Wb& 

pb^-^ti^xix^ m&fe&xxfmu^&&<vWL&frh, o. oi~o. iom*%oc 

a^-a-tPPb-Ca-^^, O. 05~3. OM-^cDSn^tpPb-Sirg-^ £fcte:Ca:Jo 



WO 2005/107004 



6 



PCT/JP2005/007729 



ir^Sn^tfPb-Ca-Sn^^SrffiV^^dS-C^So iMte^i*, O. 03—0. 10 
MM%<DC a ^oXXfO. 6—1. 8fi*%OSn^tpPb-Ca-Sn^&>0^3S5<£>/^ 
0*LV\ &£>K:#?*IXEU Pb-Ca-Sir^ii. Sn^O. 8—1. 8fi*%-^t? 0 
[0022] /^*d\ lEm^^jEm^m^U\^m^^fb^Ca^XX^Sn<D^tj:<thl^^t? 

£5«mt£fE^<AigJ^#tf5;fcv ^g<DSb£^*6$j£l/m 002M%£t. 
[0023] *fc. jES^^W^ttSraficH-rsfcfelc, jE«&^<d#&i^£:^o. oi~o. o 

8lt%©Ba^0. 001—0. 05ma%©Ag^A/-eV^t>J:V\ CaSr^tHfr^fe 

mM^&&frb<DCa(Dmkm^mMirttmz.o. ooi~o. 05 

fii%@S©AlSrSS*nb , r i bJ:V\ O. 0005—0. 005fii%@ScDBi£:^|f& 
[0024] iE«|S^21tt, H^«bM^i-S^®O^Jfe<^— IfB^. Sb^iEMfef 

*ioomft$i3fcfc«9o. oi~o. 2m*$p^tfi&^Jg^i-^o ^v^mm^/c 

[0025] r^^s^^sb-g-^'*^, Es^aioomMgp^/t^o. oim*§p*ii-efe§ 

m^nhnztctb^ $&&&mfe, sb^iEm^moomm^hfcvo. oi-o. 15 
[0026] lEm^mMmtAEm^t^m^n^mmm^m^mm^^fc^, m 

&&m&. $ib^Sn^2. 0—7. 0m*%-a-tP»^^bV\ lEStS-^-^Sn^tP 
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[0027] jEm^&mk&rtzmm<?>'>te<ki>-- mzsbtttt&&&m&&t-z>jEW& 

^Kte^Sr^So h^*3tt5©ttJgO0*bV^$fiO. 7—1. 3mm-efc 

[0028] r.r.-e % MW:U3<DAEmM&M3\C7jk1r 0 

^J«S34-e*^$^ 0 £^*SCS34tt^K:£*^IC(Pb)j&»kfc*>, 

*^®S34^W^$tb^df-^/^^KIH g 35, m^^-?^KJH g 35<£>_h$»{£ 
^#^^##33, 43irW#33^jgS*tb^32d^J&5^^^^Kt&^-C*) 

■So 

[0029] ^«^T-31*5J;^«^W9«, HJC-bSb£^£1\ Ca3o£TFSn(D'pt3:< 

[0030] rHWS-TOte, JE*♦&^i:l^#^^:Pb-Ca-Sn^S^fflv^-ct>J:v^^^ 
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Sn£rO. 2-0. 6mS%^tpPb^^fflV>Tt>J;V\ 
Ca£rO. 03~0. 10Mi%^t?Pb^&&fflV^-C l fc>«fcV\ > 
[0031] ^«^fCjB34te, Sb£;ft^&^IClOOfi*g|3fefc»90. OOOl—O. 003MifR 

^^^©jgfp^sb^m^fp^mbteKv^*, &mfe*<D#<Dm'k 

[0032] rft^^ffJStposb^ir*^ &mmto&iooMMfflfoit*)o. oooim 
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[0038] -fc^-^4im, »^tt^i-§»li^^h^fflv ^tv§o $t»te, fiKHi 

[0039] ^i?/Wmm^S/^£^ lEMk ^ *5j:t^W^^^f*/5 s m^lS^?l 

m^Mm-r^t, m^^^u^ mmftj±&mimu mm^^mm^v 
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[0040] MMMi 

[oo4i] (a) sbSr^-^jfcv ^m&fe^m V ^tdfrfr 

(D^yyhSrJSMLT^^^^KIH § 25 (®4(D (a) ) Sr^jEjgb, ^;*^K*g-Xft: 
[0042] ^^VKH@25(iX^^— ^h24a^JKb(H4(D(b)), JEfflfc=f'<D?t22%: 
«S24^^tLfcX««2^#fc 0 

[0043] (b) mm^sb^^m^m^ir^iEm^^m v 

ftfV- h27^^^^fg27a^#t^L, J±®n— 7— 45lCt«J h2 

-^v-— h^#e>^t^o #&^^27a(31«, SbSrSttffra^&fflVyfco ft^ h27 
Kfe, Pb-0. 06M:%Ca-l. 6lt%Sn^^ffiV^c 0 
[0044] m&s~h27lCti&^27a&mm£&%tMto*. gfc^S^^l'K&Xfc 

iEmm^(D^22^nm^^^^\a^^m^)±m^^^fc 0 
2^#fc c ^.(DiEmm-i, m6K7jkir£y{zmm^M<D^^<^mn25(Dmm 
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[0045] (3)&ffim<Dft$k 

^ s^Uy?XN)&£TJ^Wt'<VV&&MAIklOO:15:3. 5:2. 5:2. 5<Dpl&X 
[0046] — yj^ mW£\^£0%htlttPh-Q>. 07M;%Ca-0. 25fiS%Sn^^^J&S 

[0047] (4)mwnm<Dfim 

mm-rz-tK^muMii&mtco ^<Dt%, mzi. omm©^7 

^mm^ybi^mm^o. 8 U m)^mw ^(D^fy^mm^yb^2^jr'0Ku t 

[0048] ^©t, mm^<D#22&£Tf32&^n'etiM^m^x, isi6i5j;^ii 
5^^bfc 0 mm^n*. mwi2(Dm^i3iz£oxm.m£fotc6^<Diz/umi4K 

mistco ^mmrnxfe, mmmm^mm^ mm3icwttfbfritcMiim^ 
[0049] m^<D±/u^i4Ku^ntcmmm<D—jf(DiEmm^iEm^mt, mjf&M 

bfc 0 m5iz.wttfbtifcm0in£.v)^ mtmkL,xmm&34mm%<Dmm 
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mm-r^34Bi9M(i2v -27 Ah) (D^wmmiur, mmtm^^mLtco & 
3b\ iktfmu, mw&iu e«6, *5i^*U5(D^^^;^^s?*$tLf' 

[0050] _hfB(D^B^r P ^^S^Wi-5IE«^^fflv ^cM©^IBtl:fel vt\ #& 

, o. o. i5Ki§p, o. 2Mft^ -atcno. 25mm$tmtto 

W*^. ^ffi^JClOOM^&fc^ 0(^t±iPS#-^fe§0. 000 1 0 

. oooim*fP, o. 002m*fP, o. 003M*^ iktitto. 004M*»/£5J:5^ 

[0051] lES^^Itfei^ffi^MW^^, Pb-2. 5li%Sn^^ffiV* 0 

, Pb-2. 5m*%Sn^^(Z)Sbi^oV^S*^*fbfc^^ Sb^i^ffl 

ps#(o. oooimi%)*YS-efco/c 0 

T\ fl;?tfeAl~A4, B1~B5 N C1~C5, D1~D5 N E1~E5, F1~F5, G1~G5£- 

[0052] !Effi^^W*Dj;t>^^»#^Pb-2. 5M*%Sb^£rJBV^£J^fcJ\ 
m?&Dl~D5^^|#(D«^(D®^Dl ' ~D5' Srf^Bibfeo 

lE^ff^Hcjsvvr, iE^^SCiooM*»fc«90. iiii©sb^ 5M 

&l$5£T$2tp(DW&C2~C4^ D2~D4 N E2~E4, F2~F4, H2~H4^HJfe 

flTttfc^ _b|B£JL^©m?l&ttJt«^|-C*)5o 
[0053] [^1] 
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[0055] jEm&ttm^tz.mtti<'—K lEmm^m. 38£T*&m&^t$<osbm\z.o^ 

[0056] (5)1M^/H§Hft#t£<£>fNffi 

^-r^#^#tt^M-r^fc^ jis D5301 ic^<mikffi0$jp;Wi&&< 
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30# g ©MSff (WT, V30»i-) ^fci, MM^^Lfc^*©* 

[0057] 480lM^/l^c:V30£T5fc#>, V30j&*7. 2V3rC<£TUfcl#j£«3^£Ufc <) 

^^/HICtt^T©^ife"C3fc*^o n@ @ ^ffSiJbfcV30(5 ! E^m^^/V#:«480 
Xn)^\ »T7. 2V£JLT£fcofc£# x -?:<Z)V30£rVn£U huIhI (n- 10 @ ) ©V3 

o^vn-i^-r§ 0 ^lt\ «fcte£v30£u ^w&^&miw/i^ufc^^fc 

JM^I (480 (n- 1) „ Vn- 1) bJ&M (480n, Vn) ^^^^1^, Z.<DWM 
tV30 =7.2 £ ©SS^t K&VZffltt&iM&m^JP/l&kUto 
[0058] (6)^«^OSOjaf^*©»IS 

tzM. 15V<Dj£«j£-C60#re^«-rSXiS^150[HliSfe«9)gLfCo -tLT, 14. 5V© 

[0059] (%) finm&mvteiTM(D®MW-m<DMm& s f'<DJt 

<Dm£&To, ^i^n^wom,t^M(D^m^^-(D%(Dm-^Tit^ (to-td/ 

tox i00(D^j:i9^:m$ttfc o 
[0060] (7)«#Mft©«*fi<o9l3e 

27A<Dm^f6^60#mmUc^ 14. 5V(D^mi±'C90#rBl^5«(^^:«^2 
7A)i-SX@Sr500HIi6*t)3gb^:„ ^«^«9Mxfif©«#«* 
^EO, ^m^«93ELfc^CDm^^*^El^L. (E0-E1)/E0X 100GD*U:«9 

XI E© *Uft*£*£^ 1 *3 J; U?2 K^iTo 
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[0061] 5mm%sb&&&m^tim&r£. ^-rtuDmM-vh. 

[0062] Pb-2. 5mm%Sn&&frbte%jE&m&1lfcWti.Sb^mfe®WlOOmMW 

htdoo. oooi—o. oo3WLMM$tt&Wfflto'&m. texxf^x/OFmnomm 
Ksb&AEmmyomoomm$&tz.<9o. oi~o. 2omm^t?§&-£-&m$:^-r% 
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